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Abstract: Considering that the quality of raw milk is a prerequisite condition to obtain a good quality probiotic 
yoghurt, our studies aimed the measurement of milk  factors which can affect the multiplication of probiotic 
lactic acid bacteria (LABs) Lactobacillus acidophilus (LA) and Bifidobacterium longum (BL). We studied 
comparatively raw and pasteurized milk, their chemical composition and the correlations between the 
spontaneous microbial flora (NTG) found in milk samples and the impact of this flora on the multiplication of 
LABs. We investigated as well the effect milk proteins on pH and LAB development, the influence of NTG, 
NCS in raw milk before and after pasteurization, on  lactic fermentations  and LA and BB activities. Generally 
the BB activities were lower comp[aring with LA and multiplication of both strains was reversely correlated 
with NTG values. 
 
INTRODUCTION 
 
Yoghurt is a long time known and appreciated dairy product, obtained traditionally by 
the spontaneous or induced lactic fermentation of milk. The microbiology of lactic-producing 
bacteria and the fermentation biochemistry  and technology of yoghurt is well documented (1-
3, 5, 6, 13, 14).  
The term “probiotic” is known since 1903 when the benefic actions of Lactobaccilus 
acidophilus strains were observed in human intestine, and the term of “prebiotic” is known 
since 1961, and define the substances, generally natural ingredients or microorganisms which 
improve the intestinal equilibrium and defense against pathological bacteria (4, 7, 8, 11,15, 
16).  
Yoghurt, by its high content in lactic acid bacteria (LAB) possesses antimicrobial activity in 
vitro against a wide variety of Gram-positive and Gram-negative bacteria, as well as some 
fungi. The exact cause of inhibition is not known, but may be due to the antagonist action of 
LAB species which prevent the adherence, establishment, replication, and/or pathogenic 
action of certain enteropathogenes. To improve continuously the quality of yoghurts, 
preservation of probiotic characteristics and the shelf-life of live LABs, with improved 
capacity of fermentation, are needed (9,10, 12, 17, 18).  
Among many strains, Lactobacillus acidophilus and Bifidobacterium spp. are best 
candidates to be used, alone or in combinations as lactic fermenting microorganisms with 
high probiotic activity (19). An important factor which influence the development and 
survival rate of probiotic LAB is the milk quality and its bacterial flora. It is known that the 
quality of raw milk in Romania is still an unsolved problem, since the number of total germs 
and of somatic cells found in milk is higher than the permitted level in European Union ( 
NTG <100000/ml, NCS<400000/ml) (2,3). 
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Considering that the quality of raw milk is a prerequisite condition for obtaining a good 
quality probiotic yoghurt, our studies aimed the measurement of main milk  factors which can 
affect the multiplication of both probiotic-forming bacteria Lactobacillus acidophilus (LA) 
and Bifidobacterium longum (BL). We studied comparatively the raw and pasteurized milk, 
the correlations between the spontaneous microbial flora found in milk samples and the 
impact of this flora on the multiplication of probiotic bacteria. 
 
MATERIALS AND METHODS 
 
The samples of cow milk originated from the region of Bisericani and the tests were 
made at NIZO, Netherlands and at S.C. Gordon Prod Bisericani, at the company’s authorized 
lab. For experiments we used two bacterial strains, Lactobacillus acidophilus (LA) and 
Bifidobacterium longum (BL) provided by Christian Hansen comp. The media used for the 
storage and determinations of bacterial multiplication were MRS agar for LA( Lactobacillus 
acidophilus), the nutritive, sorbitol agar(Sanimed) used for the determination of NTG (number 
of total germs). 
To make measurements, the raw milk, after cooling, was inoculated with both bacterial 
strains  at three dilutions (10-1, 10-2 and 10-3 ) and  incubated for 72 hrs. The counting of 
bacteria was made after 48 and 72 hrs of incubation. For LA the incubation was made at 
43°C, for BL at 32°C. All samples were done in duplicate.  
To determine the NTG we used the bacterial counter and  to count the number of somatic cells  
(NCS), we used the Somatos tester NCS. The pH was determined using the lab pHmeter 
WTW. 
 
RESULTS AND DISCUSSION 
 
1. The composition of milk samples (raw and pasteurized) before to be inoculated with 
probiotic strains.  
 
The main characteristics of raw milk comparing with the pasteurized milk used in 
experiments are presented in Table 1 and the composition of native proteins found in whey 
originating from  raw and pasteurized milk are presented in table 2.  
          Table 1. 
Main chemical parameters which characterize the milk samples ( raw and pasteurized) 
Milk samples Total 
protein 
% 
Lactose % Fat, % Density 
Kg/l 
Aerobic 
psyhotrophic 
microorganisms 
(CFU/ml) 
TSR9 
(CFU/ml) 
Phosphatase 
activity 
Raw milk 3.28 4.41 3.80 1.029 1.4*107 1.7*104 positive 
Pasteurized 
milk 
3.27 4.53 3.77 1.029 9.6*104 1.3*104 negative 
 
No significant differences between density, proteins, lactoose and fat contents were 
observed for raw vs pasteurized milk, but a significant decrease of aerobic psyhotropic 
microorganims, TSR9 density. 
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Table 2. 
Analysis of  native protein fractions found in native whey originating from  raw and pasteurized milk. 
Native whey  
proteins 
alfa-
lactalbumi
n    (g/l) 
beta-
lactoglobulin 
(g/l) 
BSA 
(g/l) 
Immuno 
globulin 
(g/l) 
Total whey 
protein (g/l) 
Denatured 
whey-
protein % 
Raw milk 0.97 3.19 0.29 0.50 4.96 0 
Pasteurized milk 0.95 2.96 0.18 0.27 4.35  12.2 
 
Regarding the native whey proteins, significant decreases in BSA, immunoglobulin and 
total protein were observed for pasteurized milk, as well the increase of denaturated proteins ( 
up to 12.2%) (Table 2). 
 
2. Relations between the NTG found in raw and pasteurized milk and  their effects on 
the multiplication probiotic strains of  LA5 and BB12.  
 
We observed that the initial milk NTG, and as well NCS influenced significantly the 
probiotic bacteria evolution (Table 3). We found out that pasteurization at 72°C was not 
enough efficient and even after 95°C pasteurization, the presence of microorganisms can 
affect the probiotic development.  
 
Table 3 
The influence of the NTG found in raw and pasteurized milk and  their effects on the multiplication (expressed 
in % ) of  LA5 and BB12  at concentrations of 0.025g/l. Temperature of milk:38ºC 
NTG raw milk NTG pasteurized milk 
Activity of LA-5 
 % 
Activity of BB-12 
 % 
1500000 8200 72 69 
400000 2600 83 74 
 250000 2200 87 87 
110000 1800 98 92 
83000 1700 99 96 
65000 1650 100 100 
 
Generally , the NTG in raw milk at the beginning of experiments were around 20 
times higher than in pasteurized milk (where even after  pasteurization at 95ºC, not all 
microorganisms were destroyed). In time, after inoculation with LA-5 and BB-12, the NTG 
decreased significantly, around 23 times (for raw milk) and 5 times (for pasteurized milk). It 
is aobvious the competition between the initial contamination of milk and the effectiveness of 
LA and BB multiplication. BB seems to be more sensible , its activity being inferior to LA 
and the same conditions.  
 
3. Influence of raw milk protein on the pH variantion and LA multiplication  
 
We were interested on finding the possible positive effects of protein addition to the 
development of probiotic strains ( for example, addition of peptone as a supplement in the 
media). As it is presented in Fig. 1, after measurements for 12 hrs,  no influences of milk 
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protein content on the pH variations, the decrease of pH being mainly responsible for the 
multiplication of the LA, from an initial concentration of 0.16 x 106  bacteria/ml to 2.6-2.7 x 
106 bacteria/ml.  
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Fig.1. The influence of the raw milk protein on the probiotic LA development and  pH values,  after 12 hrs of 
incubation at  38ºC.  
 
CONCLUSION 
 
The quality of raw milk in Romania needs to be improved, in order to obtain higher 
quality probiotic yoghurts. At his moment the number of total germs (NTG) is over the limits 
accepted by EU legislation, and it can induce technological problems during production.  
In this context, the company  Gordon Prod company where our experiments were 
done, tried to investigate the impact of existing  NTG and NCS in raw and pasteurized milk 
on LAB probiotics (Lactobacillus acidophilus and Bifidobacterium spp..) multiplication. 
We found out that pasteurization at 72°C was not enough efficient and even after 95°C 
pasteurization, the presence of microorganisms can affect the probiotic development.  Small 
increases of milk protein content seem not to influence the LABs development.  
We investigated as well the effect milk proteins on pH and LAB development, the influence of 
NTG, NCS in raw milk before and after pasteurization, on lactic fermentations  and LA and BB 
activities. Generally the BB activities were lower comparing with LA and multiplication of both 
strains was reversely correlated with NTG values. 
Another very important parameter to stimulate the probiotic strains development is the 
lactose content of raw milk (data not shown). If lactose is lower than 4.2%, we have to add 
lactose to milk, to offer the carbohydrate substrate necessary for probiotics evolution.  
Our further studies will be directed on the addition of milk powder (industrial), alone or in 
combination with other prebiotics such as inulins, or mono-and oligo-carbohydrates from 
molasses.  
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